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BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention detailed illustrated by way of example and 
not limitation in the accompanying figures. 

Figure 1 is an expanded cross-sectional diagram of principal parts 
5 of a magnetic head device of one embodiment of this invention. 

Figure 2 is a cross-sectional diagram of the same magnetic head 
device, 

Figure 3 is an expanded plane diagram of the magnetoresistance 
effect element of the same magnetic head device, 
1 0 Figure 4 is a plane diagram of the state of formation by layering in 

a lattice array of numerous thin film magnetic head elements on a wafer 
surface, in the manufacturing process of the same magnetic head device, 

Figure 5 is an expanded diagram of Figure 4 , 
Description of Symbols 
15 1 Magnetic head device 

2 Substrate (slider) 

3 Thin film magnetic head element 

4 Reproduction element part (magnetoresistance effect head) 

5 Magnetoresistance effect element 
20 R Magnetically degenerated layer 
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in the thin film magnetic head element containing the magnetoresistance 
effect element, without the MR element stripe height becoming too thin. 
And it is thought that, with respect to the magnetically degenerated layer, 
the nearer to the surface layer part, the greater is the machining strain, so 
5 that by removing the surface layer part, the output characteristic is greatly 
improved. 

In the present invention, which is based on this knowledge, a 
method of manufacture of a magnetic head device with a thin film 
magnetic head element formed by layering on a side surface of a slider, 

10 including a process of forming by layering on a side surface of a slider a 
thin film magnetic head element having a magnetic reproduction element 
part principally comprised of a magnetoresistance effect element, and a 
process of polishing the side surface of the magnetic head device 
opposing the magnetic recording media, is characterized by the inclusion 

15 of a process, after the aforementioned polishing process, in which dry 
etching is used to remove material in a region containing at least the 
component layers of the aforementioned magnetic reproduction element 
part on the surface opposing the magnetic recording media, until a depth 
of 1/30 or greater but less than 1/10 the stripe height of the 

20 magnetoresistance effect element immediately after the polishing process. 
In this way, if the etching depth is determined as a proportion of the stripe 
height, using, for example, some convenient means of stripe height 
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head for reproduction and an inductive head for recording, when using 
aluminum nitride or similar as the material comprising the reproduction 
magnetic gap layer of the magnetoresistance effect head, and when using 
silicon oxide, tantalum pentoxide, a beryllium-copper alloy or similar as the 
5 material comprising the recording magnetic gap layer of the inductive 
head, these component materials have, compared with alumina, polishing 
properties close to those of the shield layer in magnetoresistance effect 
heads and the component materials (permalloy and so on) of the 
magnetic poles of inductive heads. Thus by means of mechanical 

1 0 polishing of the ABS, the end surface on the side opposing the magnetic 
recording media of the thin film magnetic head element is flattened over 
multiple component layers. Hence this invention can be especially 
advantageous in the case of magnetic head elements using such 
component materials. 

15 In cases where the depth of the MR element changes with the 

width direction, the stripe height in this invention is the maximum depth 
within the effective region for magnetic field detection. 

Below embodiments of the invention are explained, referring to the 
drawings. 

20 Figures 1 to 3 show the magnetic head device 1 of an embodiment 

of this invention. The magnetic head device 1 is constructed by the 
formation by layering of a thin film magnetic head element 3, consisting of 
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multiple component layers, on the surface on one side of a slider 
(substrate) 2, that is, on the trailing-side surface. The element 3 is 
constructed by layering vertically in an integrated manner a 
magnetoresistance effect head for reproduction 4 (a magnetic 
5 reproduction element part principally comprised of a magnetoresistance 
effect element 5) and an inductive head for recording 6 (a magnetic 
recording element part principally comprised of an electromagnetic coil 7 
and upper and lower magnetic poles 8, 9). 

The magnetoresistance effect head 4 is constructed by layering in 
10 order, on top of an AITiC substrate 2 (AI 2 CyTiC substrate) on the surface 
of which is layered an undercoat 10 consisting of a nonmagnetic material, 
a lower magnetic shield layer 1 1 consisting of a soft magnetic material; a 
lower-half gap layer 12 consisting of a nonmagnetic material; a 
magnetoresistance effect element film 5 the electrical resistance of which 
1 5 changes in response to an external magnetic field; an electrode layer 1 3 
connected to both ends of the film 5; an upper-half gap layer 14 consisting 
of a nonmagnetic material; and an upper magnetic shield layer 8 
consisting of a soft magnetic material. 

As the component materials of each layer, for example, alumina 
20 (Al 2 0 3 ) can be used as the undercoat 10; permalloy (NiFe alloy), FeAl 
alloy, or a Co-base amorphous alloy as the magnetic shield layers 8,11; 
aluminum nitride (AIN) or aluminum nitrate (AIN0 3 ) as the magnetic gap 



